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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide tomographic images 
of the same scanned part both in the THKTissue Harmonic 
Imaging) mode and in the regular B mode by imaging under 
the most suitable transmission condition for either mode. 
SOLUTION: This ultrasonograph has transmitting/receiving 
means 21. 13. 22, and 23 for transmitting ultrasonic pulses 
under the most suitable condition of transmission/receiving 
for the regular B mode and for the THKTissue Harmonic 
Imaging) mode respectively to the same part of a subject to 
receive the echo signals in each mode. The apparatus also 
has tomographic image producing means 24, 25 and 29 for 
producing tomographic images in the regular B mode and in 
the THI mode based on the echo signals and display means 
26-28 for displaying the tomographic images in the regular B 
mode and in the THI mode at the same time. 
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(57) [S*^] 

-fi^5r#«lItc#^illSft^g (21. 13. 22. 2 

(24. 25, 29)i:. ^COM^B^- FSZ/TH I 
^:-K(5Dffieia^|3lB#tC^-r^^*l5 ( 2 6~2 
8) i:€ril;c5. 
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m^j:m{mn-^^tsm^imn-t t h i ( 7^ >f y 

at^TH I ^- }^er>mmmi:^'t&±^^^t . z<7) 
a^B Fs.t>'TH 1 ]^commmi:mmizm^-r 

tfillSfi^fl^7cT-M«^*tcSWa>'^V^;^ Sr jilt L-c 

izmM^j:mm^n^^^tsm^m^n'<7)ytx'mmmmz 

ETH I ^- KTSirr^SS 2iOSfi^Si: 

c it*ii 4 ] if *ii 1 jbm 3 <7)nixi)^—mi.zim<7)m 

^•imwmsifZi5\,^x , 

^ i t ^ t ■t^m'&m^mmm , 

MiBT H I ^- H tc^^iMft^frfi, Huieai^B 
\itzmm^j:m.immzit^x , xKim^mmmmi, x 

[ 6 ] 1 3 <r>mtiti--'mi.z%m<^m 

wm^mmm.i.zii\-^x , 

fii:Bt(iBTH I t-Ftce®^j||Sm^ft«7)7C-C'c7)Buie 



mi7tX'<r>m%m^m^^y:^i>\>zjc^LX'yti:< t i> 1 
[ i**3S 9 ] mm. 1 7!;^ 3 coM^t*^3a tci£«cO*3 

mmn b^-y <.zmm^j:m^it^n-cr>7tx'(r>mvm^ 

fit Bui£TH I ^- Yizm.m^£^^9:\%^n-<^7tX'<r)md. 
Mo 

1 0 ] miS!.m9iztm<r)mB^^m.\.zii 

f^X'cr>m%im^m^ , ii'-^< i: t-*<7)^- YI,zMLX 

^mm.y\y-j^6^^^Lxm^^-^^zt^nwit-t& 

[ if 1 2 ] if 9 1 1 <ontii}-^-mzim 
<7)m^^mmmm.izi5\,^x . 

I m^m 1 3 ] ^mmzm^m^ $: ^ x ^ tttcji 
mT^tki^izj^a-im^^m^tm^m^&b. m 
tm.tkmzm'itRiSimmc^m^wvi':^ ^ x-^mz^^ 
m-zmtthmt^n.}:. . m!mMm\k<7ymm%WLn 

J: 0 «fi $ iXTt W&.WMm'imm%m.=^W nVPX 
ft ? ix^^x 3 -fl-f - {cs^ § ^3"I(caSStP,o»f®M ^ 

[ if 1 4 ] »KttctcgftSfeH?f^^o*g^iS^NVUX 

^^7.9mz^mzm%-th-m%^%i}:. , ffittRtemif* 
<7)Huies^^^NVPx<^x3-ft-^&^/?gffr^sft¥ 
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t If 1 5 ] mkmzm'&KmM'ik<^m.'^w vk^x 

[ if 6 ] il5|<:S 1 3 JbS 1 5 <7)V ^■nltl^mz 

imcomw^mm^mztix^x . 

(TH I ) ffiCfi!oT«fflex3-ft^<7)Sft5rfi=^^# 

[ 1 7 ] m^m 1 6 icie^cos^fei^Bfsa^c 
[if«ii 1 8 ] »i^*c7)i^-a5{atc, a^B^- b'c 

tcS'5V^TBUiBiimB^-HS.I/TH I ^-KoBr^® 

S:[i^tc**-rs i: ^mwib-rhm^^mm.(r>^^-}i 
^^x^mz^mzmiEi-?> b bh^z^com'^Rmimk 

cOHuE*SBj^>'NVUX<7)X3-ft-^Sr^'5rSftL, Z<r>^ 
is^tifzWiKmmikcr>mim^W nVu;^c7)x r? -ft^ 
^ fflS Jd» L , JdS § ix^v! x.a-m^b^m^tifzm 
^R^mikcomiiB^W nVux^ox 3 -ff-^c?)^^^ < b 

i.-:ffbizm':s^mm.m<^mmiSi^±^L. zcr>mwm 
<ommiSi^mmtzm^-r?>zb $:#mi:-rss^«B« 

s-^^rJ'fttc^aK^iUftts b b Uz^<r>mw^^mm 
ft $ ixfz^^m^Mcomiil^'^W ^7^^<7)x 3 - fi-^ 



atL. ^cO^»^SSL^cX3-m-f-fcSft$ii^v:SttR 

KHU»OfiiSt8^^y\VUX<7)X3-fi-^(;:)i> 3— 

fflstcjpac t , ^ <^)Jpsl $ ^T.7t:x 3 -m^izm^^ mm 
m%:^Lxm7^-th z b inmb-ti>m=^^m^cr>± 

[000 1] 

i>m^imfmmRx/i^'^mmm<^i^-}3mizm-t^ . 

b<iz, ^\—'t=--/9-^^—>'yyW. (Ha rmon i 
c I ma g i n g : H I ) iClg-^^-r -f y ./N— 
^ • >f ^— i^^Vi/ ( T i s s u e Harmon 

ic I m a g i n g ; TH I ) t)i:^<7)B^:-hM;'< 

[0002] 

[0003] ^«0itS#»f^»fgac7)±ii{i, ti^iS^NVU 

x'hh. z. ffyim.m.im\mx'm.m<mmm. o 

m^j:ii<r)mmi>ziim\iZ^£^x\^h , b<i.z, s^s^ro 
m^m)R.<om^if'j T)i^9-^Mzmmx'^ , t.rz\m^j: 
HHf^ Y\,z3^m^^xm^f,zm&'Q^i,buom^ 

[0004] z<7)mmwvvxRm'mzm^< 

>ym<.z\,tm^<r>i,<r)ifihhifi^ ^(n—ob LT3fi^!» 

=^=.-/9-i y>---JvV (HI) •atDfti'n^.^ftT', ig 
tt, ^ii{cti:*;SiJ LT 2ii 0 co^ TA-'^.?. . 
[0005] low, Si^&it^^J$:t5-^LTiT'5r3 3 
V h 7 -X h X 3 -a ^ 5|{C5^ $ -tt/i ^ - 

^it$r3>-h7Xh • VN-t- y:? • :A — i;yy 
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(4)^2 001-6184 1 (P20 0 1-6chl«S 



>'h7Xh .ys-^-.y^? • ;^->'y^mx'ii. mm 

^ X $r ^ t Sit t c^^T'ft-^ b-'^/U^Mm^ 

[0006] c:<^ <fc dizayh^xh • >'n— y • 

[0007] L 3 1 -:3t±, ^#jS^.'tyl'X*^^»3Ig§5rfE 

X\ f->f -yv-i ■ y ^ • ^ yi. — ^'yy (TH 

I ) jfehmm-C (^litS'^ffi^ 10-17958 

^) ic>r=rL-c , mmm^-^cout^- 2 o d bu±, 'J^$ 

[0008] ( 1 ) TH I mcom-^. ^mmm.^ 
<r>m^i,imm^^)^'^m.mmm^ti^h(^X'i,i^< , mm 

■t%j*^T*^$iii.. Ltzn^-ox. mm^mriziiLm-t 

[0009] (2) tfc. ^MjfefiE^tiWJEO^V^giS^ 

T i 0 ^ < ^ <r>x\ « f - A ( -r^ 

m^tih. ^<rM^. ftl6]tt*-'J: Ogtt^^W^tb'-AO 
[00 10] LfziJ^-yX^ TH I jfe^rffll^l)^^-^ ^ 

[00 111 ClfiOTH I ^£$•irt^>'^-*-■y:J' 



2o-C*>-i.. 

[00 12] ( 1 ) lotS7^;l'^'^i:iVlfixS:^ 

T\ x3-ft-^tiiftl^31jiiM7-f;P^-CiPjS$ii-l>. m 

uf^ m.mmm^2MHz<r)%^, x.a-m^i,±, 4m 

H z tUi<^^J^<o;^$raja§-l*-'?. 7 -f )i'9Xy -f ^L-:? 'J 

[0013] (2)idl -5c7)*a{±. ^J;ct«t^^9 
- 1 6 4 1 3 8■^^^fiT■ti^$i^•C^■>•g»'^v^x^ V/N'- 
v& ( P IS) fcmfns#ST*>l.. iixtcift. 

n'&-i:sLn.m^Lfzm=^w^)\^x^^^mmL i-t 

{c#3x3-(t#S:iD»:-rst<?)T*-S.. CKxtciO. 

7i.tm^-th<nx\ :L<r>immim^mi^m^m%h 

[0014] 

[S&BJ*«^LJ:di:^^iiM] i^L^cidtc, TH 

-Ym^W&\^X\^hmX'^it£\^. (^fc, THIS 
X3-fi^ (<7)-gBc7)fiS:^J-: yN-^r.-y^^i)-) 5r 

V ^ I, X rj -fl-§-^«s5:«iJSft^l-^x I. il^iO b 
^-Y^hWi—nx^h) . ^CT', ^cOtS^cOjl^cO 

^^-v'Vj/S) J i: LT, TH IS (TH I ^:-H) *^ 

mut. mmwim.ifm^x'hhh^'m^tz'm^. th 

I ffi(Cj;^gftX3-ft^tfOJ^iS^{iiiSB^-FS{C 

i -I. ^ix<r>m<r>\M.xh hfz^ {tw\ mt^ 2 »:i*pafeSr 
^ffl-t^*-^) , ±mzm^mm&i,2mt^'o. -eco 

*^fEfiL-:?'b<^0, ^com^. TH I}£coii««)l^ 

[0015] A^A^S«?)i^C;^;^iT$Blc;Sg'J$ix-l.ft??^ 
SiO-olc^- H Wit Srfi^=5r 3 IS^Sr^fil^ & ^ t -ffc 

*-'«i<^jitc^Ci$iiTioD, zcr>t:i^yitm-t^z 
tX\ Bt-h'-^Kr7^:-H^i:'<0#«<7)-f 

(7)^- FWm^'^ >-t3 i |,W^f||^#g$rjM«B t- H 
hTH I t-Ki:C0ra<?)*-H«mt^tSiffl-ri.i7)T'^ 
JliXlCiO, ii^B^r-FfcTH I t-KSr^OO^ 

[0 0 16] LA>L^*i^>. ^t7)t:j)j^tcj;i>^;<->;y 
i^ti. ii^ B t:- H t T H I ^- Y(7mmB.i:nmz^ 
'<.Xmmx^hh<r>X'i.±^j:\^. PI*-H«Bfi|ft(C, ft 

rmxfmfi\^m^tn'>x^-^h<r>x'hhf}-''^ . Mn<r>^\^ 
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[0 0 17] ^oTh^^J:(^ii. MmB^-¥S.t/TH 
[0 018] t^^i}K TH I ^-Hfc3i^B^:-HlC 

[0019] *^BBi:, ±a! t/its£*C0TH I ^- 
^iB-^t2^^T'5r$ii-ti.c73T\ TH I ^:-F&t>'ii^ 

S:, 'f-iOmicOBWt-r.i.. 

[ 0 0 2 0 ] ^ 7t , if-w^i . n-^^ ^ >-gp{i<7)iis 

[00 2 1] 

[ 0 0 2 2 ] m 1 coaWSrjlBK-r-l./:;*^. 1 
^BJtciiltf. ^S^«£CO|a]— gpiitc, MSB ^-h' (eft 
^^ff ^fr $r*tfilSfi*fr i: T H I { f - y 

Sft^ SAW-:x n-fi-^-fcSo't^T HtriejiSB^- H 
SIA'T H I ^- h'coBr«tt^±fife-r^^^*S^ . ceo 



[00 23] CW^J:'?, TH I t-HSlA'aSB^r- 
•i> J; o^zts:h, 

[0024] ±ie«Ba{i:Mt::a^ <rmw.zm^x'% h , 
m%^^%^^^^^?i^niTtx:wm-\.zn.ww^)vx 

S-i^fiUT '?-Oxrj-ft-§-2:'#-l>lll coilSft^St . 
TH I Htc«ii^)Mfi^fr2r^ti'illSft^fr«7Ct:' 

[0025] s ^>i;. Huien 1 coiisft#g«, ifflea 

L X a ^ mieii^ B ^ - H T'Sffi-T S H 1 

iSTH I =e-¥i,zm.m^xmimmz^dm^wvi^:^^ 

mitt I. IS 2 cOoHft^e t , i coeWjgv NVPXcOjMftlw 
J5£?^L7tX3-ft-^2rBtrieTH I *-Ht-Sft-tl.SI2 
cosmos i:S:fili.TV^TtJ:vv 

[ 0 0 2 6 ] ^fv:, <?ij;t«\ mrie^^^mi. luiajis 

B^-H5.tXTH I^:-FC0itS^2rl^— 

mm±izm^i>zm^i>^&x'h h . 

[0027] HUieTH I FtC«ji=SrMft 

^mi, mimnB^-Y(,zm&ts:mm^mz)t'<-x . 

[0028] $'i>tcSfjl«±. HUi23iSB^-Ftc«3S 
^Jligfi^^^cOTC-eeOHiliejMSftfcBMiETH I ^-F(C 

^m:^x.x\>^xi,x\-^, mui. imm^mm^wt 

Htiie#*- Flcftjt'^jM^m^ffiOTcT'cOltiiEjIig 

piJxtf. H!fiejM«<t*Jffll¥S«, HUiSWt-FtigiS^ 
j^Slt^f^T'comfieiM^ft* 5X ^'»tC3£i:tc^ Oil L 

[00 29] $f>lcSFMc(±. mrieiiSB^-FtcajS 
=3rjllSft^ft<?)7n-C'cOH?ie5iiSfttBUiSTH I^-Fic 

cco*&. friensftMffli^Kti, f«B^*-F{cfiji 
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[00 30] — :tr. ±iem2coa6^)^3S^$-ti:^7ti^, 

Rx*)^iE^tifc:j^-=t-m^tizm-:s^^mizmm.mco 
mi^zm^-t^m^^^fik ^mttzzt ^wmt-thm^ 

[00 3 1 ] ttim2cr,Sm^mfS.-t&fzib^ ^M^O^iJ 

(owM iz i ni,i . ^mmzm'&K^mikcom^w vux 
^^x^^mz^mzmiEThmm^scb . mEK^mm 

. zco^iimmzj: K)^it.^tLfzm^mmm(^m 
t , Zcoim^mzX O^Dn^^ix/ixn— ft^hluieS 

<^jia-m^co'j'-^< t h-yrt izm-:^^mim<7)mm 

m^^fS.-t^^^^mt. zcommmcommm^ mmiz 

[0 0 3 2] $i^l,Z±%^2COEW3?:mm.^-f±^fcl^. 

^mm'ico^mi-zxmi. mmmzm^Km.mmcom'^ 
m^'<ji^x^y:^^mz^mzmm-ti>mm^^t . mm 

s^fi^sfc, zco^immzj:y)^m$titimmK^ 
(T^MM-^mzx itnw-$ixfzi.^-m^-izm-:}^mmm. 

[0033] #3i(-ti, BUieSfS^gaf - -f 
=^=. v9^ ;<-=JyV (TH I ) j£lcta&->-CHUidxr7- 



[0034] z.tii^c^j-oi-y.-i y^^—'JBy'^im^^fc 
I ^-Fc7)aifam*^'[5iB#tci5i— listcis^six^, >ii7) 

[0035] $ mimm^mm-htzib^ *^3% 

[00 36]mWlC«. IglcOBW^ra^-T'S./iii^. 

v\.zm.m^£Wit^n-i^tsm^m^n-t th i ( 7^ 

{i^^^-^tsm^\t^n-h<r)TtX\ (BW&VNVPX^r^-S'J 

^-mmzm^^^xmim'B^'^- yrx/th i ^-f 

[0037] ^hi,z. m2<7yEmi^^m-hfzi!b. *is 
<r>m<r)mni>zi: -5t , ^mmzm^mmmcn^m^^w^ 
)vx^^x9m<,z^mi.zmm-h 1 1 uz^com^^ 

/iffittRfeirf^cT) BMie^g-i•&^^v^x cox 3 -ft^co^i'^^ 

[0 0 38] m2ff)sm^mfS.-t^fz^. 
cr>mcr>^m izx-yx. immzm\tKm:mm(^)m^w ^° 

H^^^^<50Mie^#&^^v^xc?3X3— ft-^S:5^^ gft L , c: 
OSfi $ ^i-Tt ffitt ^te Mf^cT) HUlB^^jSfe'' NVl'X cox 3 - 

fi#«oMix*^*ica<^«iSi: Lx<^ms^m^y>( y 

^«»L, .IcO^»^)!ifet7^^X3-fi^i:«fi$ii7tffi 

tinmzumL. z<7)im^titiJia-m^izm'^^ 
mmm^±&Lxm:-t^zkinmb-t^mmfmm 

[0039] 

mHmmt:mmLxmm-t^ . 
[ 0 0 4 0 ] <m 1 i7)mm<r>mm>m i <^mmmm?: . 
mi'^m7^^mLxm.m-t^. z<^mmmmi>zm^m 

m^:nx. m-^uiiL^m^-tmm^^tfzmw.tLx 

m&^tiX^-^&ifi. iS^-tLhZtHzmM^ti&tff^X'li 

mc^m^mmsi'^mwmmt-r^mm.x'h'^x 
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[ 0 0 4 1 ] a 1 c^-riS^&^Br^ats, v-xf^^ 

*#: 1 1 izmm^tLf^'C^mi < e c g > 12, m^my 
o-y 1 3 . Rv^mf^- yhiAt^mth. sf^i 

-•y M 4«, j!-'<.^-^*-^>«0#«<0*^ • «$8$:^ 

S3ls:#: 1 1 IZ-^X. h i>tOT\ %^:2.=,'y Yi^W 1 4 MO 
{5*\ ^-;K-H14A, ROI (W'C^^Jlg) cO^^=5r 
t'^"^otiif)cr>'7'yxi4B. h 7 y -K— ;H 4 C 5r 

x>f y^l 4DCJ;-l>X>f y^ia-gtca. l-:><7)-f>- 

[00421 m'B^Ta-y 1 3 li. m^^mtmm.^ 

m^W 1 1 *^^>-^i^>ix.|.^NVUX|gt!i«JE^e^}S^^NVU 

[0043] mm.^W 1 1 >,imri<Dlm< , 1 3 

2, ^^?SSftgB2 2<?5ti}:^J^PJW:i^^S*-^^^^v:7-'>''^;^ 
7'fy^;?23, ^>'->'A'gg2 4. DSC (v-V^yU X 

A^S2 7. 2Slt>'^ll2 8Srfiix^. DSCgP2 5 
ICti-^ ^ -i^V ^: U 2 9 tmrn^^iXX I ^ ^ , 
[0044] ClCOilS^ttcl lti$A>tc. 'i:>ttH-l2«o 
a3:^jffl!)tc):iHc«^ $ ix;t r V r 3 1 io J; t>'#BB7-'- 
tU3 2&fiS;C^, ^a*f*l 1W$^>^C. iif^--y 
M 4*-/i>c7)«f^T'-^SrSft'&CPU (if^jaag 
a) 4 1 ^mLht t ttc, $iJfflI>f1BO— SSrffld h u 
Xffi^^S4 2 . S >ym^^^A 3 & t «S;t 

[00451 S«^ftg52 1 (i, VNVI.X56±S5 1 . 

iifijiffi[H]SS5 2. fl^tJJi^rJ'^rcOX-f •yf-5 3, 
ilA', jlSB^-Fffl>'W-9-54B, THI^:-Hffl./N' 
;l'-tf5 4HS::fr-rs. 
[0046] ^NVl^X^^I 5 1 5 k H z CO U— 

hiS^SfrCHz] (JSW : 1/f r ) COW- 

h>'-?;l^x$r^-f-S, h>''<7^;:^.^iJM^if-A'y^- 
>'^a:5)•(c^^@^$i^Till^iMai(IIS85 2CjIA.ixS, iUfi 
iiJilHlSSS 2(cti. 5>^^ft^^§§4 3A-<^SM 



[0047] mw^mmu 2 1 iciawc;?.^ -y f- 5 3 

^'f S>'^'fi-§-^±S4 3*>/i>jMt>*I-C<§fl)JSft 

;cl>. yf-S 3C0—:fj<7)im^ ^ 1 J l^tia^Bt 
-l<fflMVU-9-5 4B*<g?^$tt, iJti>d-*c7)flM^ 
r 2 J tctiTH 1 Hffly\";ux 5 4 H*iJg^$ixT v> 
I.. y^S 3<^iJ?-W^fl]}^Klf^tCj: 0 . ii?£B#ra 

- V^m^Vl-^^ 4Bttzt,iTH I ^r— Fffl^-NVP-if 5 4 H 

[0048] ji^B^:-h'ffl^NVU-»;-54Bt±, X-f y^ 

-:/i 3£7)Jil!j^ic^-v>'^vi^ic|gi!i«ff/'t;PxS-En 
Sd-T'I.. c:£?)®jai::J;0, «i#&ro-yi 3c7)«Sc<?5 

tmi^fHX'Mmm^^^i^-yizLtz^^-ox . m^zixfz 

5 4H*<|iia(Cf^-rS, 

[0049] ±teM^NVP1?-5 4 Bis j; 1/^5 4 Htzf^^ii 
^Bt-H<^|®ftmff.'NVPX (iiSiMfl>'NVt->?.) 
TH 1 1 - ^'^0^Bi!;^jE^^•;^x ( TH I ffliMfi^NVUX ) 

hiio\.zm.'^^ii.x\.^h. ^mmmx'(,±. •Komm^'^ 

[0050] j*ft^fri0fS^CT2:ll2&t>'3 (CS^-T, C 

zx'li. mm^f^k Lxmmwimm. mmm.w. mmm, 
Rv^mmm^FW^mmL. ztihcom^r^t-iin^z 
mmmiz^^^Lx\,^^. ^Jd, :itii^<r>mm^mi=f:- 

CPU4 l*-/i><Otl^tCJStTflM«^tg{C«^LT: 
[005 1] i-r. 3ll«ig&S!tt±. ji^B^-K-C'i45 

Miiztitm6^mmm<^mizm.^$ti. -:fj. th 1 1 
^<^mmmii,imx.i>i5MH z > . .itm. th i 

K ICtJ I -"TM^ B ^- F i: IS) 1 5 M H z <7«*(t«g^ 

SS:5■fflV^;^C^S-^. ^cOX3-fi-§-<7)iiI^S!j{±l OMHz 

mirZT^^^ ht£ht-i^X'hh . 

[0052] ;^(c, jMftiSSttcoi'iTli. ®^B*- K 

<^^/xt4 2 iS(cf§;E L . m:mmmzhhT^^(^m^n 

S5r»7t-tf-TV%^, 03 (a) . ( b ) (C, M;l.X:i: 
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( ^ ) t mm^^mcom^ ^ ^ - Hsutc*^. 

[ 0 0 5 3 ] SgSft«£E (JUft^) tMLTti. TH I 

B K<Ojll(t«E^rTlf T V ( giiji. 6 0 V ) , 
[0054] iEKlS-l^tcou-C^, ±5ScOffilWEi: 

iBi«coai*>^. TH I vcot^commm^m.^m 

[ 0 0 5 5 3 ^ti. ±^L^c^- h'Sil£OSJS=&j*fi^f^ 
T'ai^:^ri6i<?)4'*t::. tmi t-KT-^^sfrffiicoaigglc 
tih. ^fe. .rii'^iOjMfi^f^^oSiJWi-eiOio^W* 

[0056] *IIMJ^.m'{4. 51^8^:- Kffl/N-yU-f 5 

[ 0 0 5 7 ] ^tj. jia^LTtn 1 iz^^-rm^&mmm2 

KTy^^n^mzRtX. 04{c^-rt<?5$:fi?fflLTt J: 
ti1aSI5 6$:ffll->Jti,£7)r^§. jSJ^fl^S5 5<lCP 

U4 1 i}-i^m^^ixhmmmm,zm^^L.x'5:mm.m<r)^^ 

)V-X^^X'^^. mx.\,i^ S i ncjSff^cOiotc, ffl 

+ >'^^;l^{c^f£T-#S. Z<^fcif). mx.l,£S i ncj$ 

ftft^tfOP^^yNVl^xt: AiStSf^MiiUsS 5 6 tCMfl^ 
•V ^-^t^^l^ttti&f S ^ t *«-e# S . A^lftf^iSSS 

^■ro-yi 3i;rtt*&t-^. Ltztfi-^x. micom^m 
mcom-^trnmiz^ ^^b^-i^rx/th i ^-hctj^ij 
izmmi^mmm^x-m^imm^n^ ozt ti^x^ h . 
[0058] --jj^ m^m.yxD-y^i s *-/i>5M^t^ix3t 

T^mmmx'Km^ix^ . z o^i+ji^iSfi^niii/Tn 



[0059] ^i#Sg«figl52 2«, ^<0A:^)IB1*^<?>11 

(c. rur>'r6K a/d^^S6 2. sixsftb'- 

A7*--<'6 3 5rOi;i-|.<, rury7°6 lS.t/A/D^ 
^§6 2U^tl^c'tl^m^^y^-)l-i^C0TyTm^Xli 

AXD^wmmi:fHm-th, sftt--^^:!— v63 

tl. ^A-V^V^fttC. TUT>-T6 IT-iiig^il. A/ 
DS;«S6 2TA/DgEJg$n. t'-A:7 *-V6 3lC 

jMf.fL^. C:<5Db'-A:7^--7 6 3(CfcV»T, y-'i^^fl^ 

Mcox.n-T-'-is^izmmm'm-fj^^ti^ti. um^tih. 
mmt Lx. rm(^mmf^mzmtfc:ffmt^i^(^m.m 

[0060] b'-A7 *-v6 3coai:>3ffi«. fr^t/c 
^ /P:? 2 3 LT 1^ i^-^-N'SP 2 4 tw^.?. . 
-f 2 3 ti. fSSStn yhn-^SOtcJ:-? 

mi,zmtxm^m3mmi:^x^&. f^i^n^-hn- 

7 3 0(i. 5>-jrfi^lT^^4 3*^(i><7)^^ 5>-^ 

fs^i: c p u 4 1 i}>i}><7)immmm^t,zm<^ lt±^ t 

[006 1 ] Mm^lzl,i^ 5iSB^-H«tf^, 7^;/^ 
;L-7 2 3«fi^2r'ecOi^jl3l$-tl-i>ife^lia3§ 

ML. TH 1 h'Ofc TH I miZiUm^x^m 

[0062] —-f}^ Z<7)7^jU^ y y^^Six/wX3— r 

-^$:S(tl>L-j-— ^<gP2 5«, (l^L=&rV^*>', ri/:? 

CiO. ii^Bt-HSlXTH I ^r-KcOXn-x-:^' 

*^1SJSfi-tt^^^$ix. DSCIiP2 StCiMf^ixS, DS 
CgP2 5«x3-r-^«xdf-v>':^5t$:S^&*r5e*> 
^,a^TV:Sr^ic^L. ;<*U-&^gS2 6tcM.i.. |S| 

miZ^ DSCgP2 5*^tli:>]-r'S>X3-r-:5't±. 71^- 
[0063] 'Dlilt ( EC G ) 1 2X'miSi^tLtz 

■omm^i^i. Tyy3 1 ^it\.xmwf-9 >^=^') 3 2 

<cjl|f>ix-i.. #BSf-'-:5'^t'J 3 2{i'i:«mfl^(cmL 

^mm^ t u ^fiSSB 2 6 icM i> . 

[0064 ] ;><ty-^figg!52 6«. ji#B^-HRt/T 
H I^:-K<7)a(S$rllfll^-r€.fci:t«c. CPU41*> 
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ttCOSigW^^j!P\ jl^B^:-KSt^THI^-K<?)»r 

[00651 CPU4 i«. Km*. Hff^<^);<-f >-ro 

- H ^ T H 1 K t srfifffl L;'^ H smmmcox^ 
Ar>i)^^it^titzk^irzii {-r^^t,^ ^-t^mm^-i 

-Kj l,z^h^tltit^) . ztnzm^Lxm5i,zm-t 

[00 66] CPU4 Hi. b7 y:?--t?-;H4 

^2 6icjiio, ^Tmmzm^^'^h^mii'^xo , 

C PU4 1 4 A^i:'A^A>^S^^2 8 

*.^,«S:»^-r^fi-^^^^r 'J^figg82 6 . $ t> 

(c, CPU4 l^i^J^i!c3i/^o-^3 0^^^f^^r■l>:7-f;^ 
:^'^^StfflS:ffi^•r^$|Jfflli>^fl':.T t^i. . 

[00 67] ^-f 5y^m-§-^S54 3«. CPU4 1 

^<50Mt-H^^iajm:J'^ 5 yi5^fi-§-S:3llfiM®I118S5 

2. Sflf-A7^-V6 3. ^-Y-y^5 3. St^f^lt 

3i^ho-7 3otc^-<?Mi.. :icr>'S'-{ ^yymmzx 

•9 , a?«rJ*fii: T H I illfii: coraTfl) 0 m;t htih b . 

[00 68] mz. CPU4 iicioTiiif^ix-s.. a 

[ 0 0 6 9 ] C P U4 1 li, t- KWJS^^ /f- 1 4 D 
OX-f y^fia^i l"51^B^:-H+TH I^:-Fj IZ^ 

[00 70] l^S. i?:?:*!^*?)^^ A- 



[007 1] CPU4 1«. Sf^i^ y M 4*^^>C0t& 
■rSts |H]ll<7)XT>yTS IT-tifi^DtC, n = 0, m = 

oi.zwm^^tih, 

[0 07 2] »:V^T';^-f y7°S2T, n=n+l,i3j; 

5^:J'fi«*<n=l<?)Ha8ffiS*<MS:$ix. i-ox^f^- 

y^^m=\t(ii}^yv^fih. Z(r>fk. x^ yy S3 
izx. ^y^m^^^^sizML. Js-^- y::^ 
mmtixw^-^- yi'^mti^m^^it^. yx-^i^m. 

n=l. Xdf-r V#-§Tn= ICOTH I ^:-K{Cj:^X4f 

[0 07 3] o^D. nw<&mmw>2i<^x-^ -y^ss 
a i. x/^mm<^im a > h o- 9 3 o *<t h i ^ - niij 
i,zmmLxmK)mx.^tii,. ztLi,zj:'o. mmmxur 
H I vm^vu^s 4 m<fmx'^ . sftia-c 

l,iy-''J^fl-y -f 2 3C0^1|g*-'TH I KffltcW? 
^-t ^iV^ . L;t*^-? T , T H I ^- FTcOjMgti*^'!! 

m^ti. WLmf^<r>mm'^jm<o^^mzmiy^:^zi- 

[0074] iX\'^X\ CPU4 ItciO. Xx-yrs 

4. S5c7)>imti^mi>zm7^tih. x7--yys4Ti,^^ 

x^^'y^^mc7);^t^^m = m-h 1 (ci 'J^yh 
^ti:t>. X7--yy'S5X'l,i. S >i?'fi^i^S4 3 

mm^2i<^x-^ yi-bsaxr/^mmcoim^yhr:! 
-y 3 oA^^mm'^B^-]imizmmtxm*)mti^ 

tl^. yX^tiLm.n=l^ X^-^y^-^rm=2cr>mnB 
^-ViZX^X^^yi}i^ |ol— ^J^^J'iagtC-CTH I ^: 

[0075] ■LiXlzX O . iMmiilf'tiMSB^:- Hfflv^ 

2 3<r)^mi}m^B^-]imizm'0mx.i^tlh^ L 
tzif-iX. a^Bt-h'-t'c05M«ft3t)^^M^ix, 
<^mm^<r)^Wi^mizmi>h:J^ri-^—9i:^Ui^-f< 

n>2 5t-^ni^ti^, 

[0076]<KV^T, CPU4 l«Xx yrS6tC-^<0 
Saa^^tf^-li:. ^^:5'{aSn=n^ , , (fl!!;tlfl2 

0*) t.fzli. x=3f >-»-§- m = m^ ^ ^ 

(fiai;i{f 2 4 0 = 1 2 0X2) i,Z^r>tit^^mWi-t^Z 

tx\ x^^rymm^^ti>i}^^^^mi>b^, zcr>mm 

TNOCOt^ii. nX/Xir-yyS2CO9mizm'0. ±^ 

[0077] &±<r>x^^ymmi>zji 05. 61C?. 
•r*P<. R-^r|tIc^=S•7^:5'^C■:>V^-C. THIt-HcT) 

jM^fi*j j;t/3i^B^- Y(^m^m<7)2mcr>m^mtfin 
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2 4 0 m<r>x^^ >'i,zxK)i tic<^asB * — v^crmmf 

-^fc IftcJDTH I t-HOffi^x-^*^'^$ix-&« 
|5I-7^;5'±<?)r-:?JR«<0^rai|{± r i/f r j S-^T' 

[00 78] 2-OCO^—VTxS.I,ZX^\yLXn^rL 
•i.xa-T-'-^'li, DSCgP2 5^^TP<^:'J-^^a52 

6 icj!i»3M (^ixh, j<^<j -^mM 2 6 r u 

ill.. Citfcfctlc. -e^B^^Tt&^^nXV^^^^® 
^i. ^^K^2 8<7)TV^n^^(c:t5tJ'JT;l^^'>f 

[ 0 0 7 9 ] 138 tc. :Lcr>m^cr>-^?:^-f: mmiti. 
^^^m-tmmm) t th 1 hcdh^ i m 

harmonic ( ffliSJ^^^^^rBl^^^ ^^-TSIiSK ) 

[00 80] !l8<7)|^S^0^JtcJ:ii{i\ Ji^Bt- 
*^H^-C1i, 151— ^-f 5i^^"-CMSftt7tM^-Hc7)li 

^TH i^-vcoiy4<r>:k^^X'm^t.. K-ommco 

[0081] icoj: ^t::. ^^gP2 8(7)Wa±t«. S 

B^- VRl/TH I KtfO 2aSSc7)KJ1^3&>'(5tS 'J T 

[0082] :icr>2r><D^- HcO^BfSmi. 
>'>7l'X$:Jli(i-r-i. t F(c|l*<7). L*^t«5i 

tzmtTX'm^<r>m'^t:^i,wmm'^m^!m<^m 
<&^^%iz^m\^fz2wm.cr,mm^^m^mmx'^h. 
[00 83] :icr>xoiz2mm.commmimmiz^i^i- 

[0084] — :^rc7)T H 1 ¥<^mmiSiX'i,i. i^mi}^ 
H5MgE^OB^i) OBWfS}±-r-S. i^c. •y-'f Ho- 



(j^rj^F^XF (ttltc7)A$) 

(00851 mncnmiSB^t- Y<mmmzxtai. w. 
mz^ b'-Ao^^>M/->-3>-tcsti, xr)m\^^^ 
<mmmm:^mmz^i^£ ozt ti^x-t h , 

[0086] iJt. iO2i^i0Bfr®«l«|gfit=5r*5:S 
L T X«ffl*iWt=ffl V ^-c^S- fr=3: t ^ fc V ^ 3 Wffl $ 

[0087] ■r^r;b*>, ffl^«Offl^^!|ttttcSV^*i 

]^<7)mmi&x'(,m9^tmmwi<r>mmi,z^tfim< (o^ 

[0 088] x-^x^ m=^-\^<^mm^^n-mm\,zm 
^^mim^^timnmzx o ^"jr {m.%¥tcon.mf^ 

t<zti:'>X\^h:fi<r>^-YcrmmWt^m^<^^ 

h:ibfi^x'^. x'^mmtcmm^T-t^tti^^imt'Zts: 
[0089] ^io. iatJtig 1 (r)mmmmznL.xi;i. 

[00901 i-^. 1 -:><7)^mi>zXtHi. m 1 iOHM 

V^, ^r- HW^X-f 1 4 D(ca^^- YRX/TH I 

t^Tt-ti". CPU4 l*>'.IfxSr^^*nLr, ?SSiJWtcv^-rix 
*^C7)^:-H (a^^:-h'^/S«THI^-K) ^^-< S. 

[009 1] ^7t. s'jc^^j^MaMt- Yizn-t^y^^ 
A' >')ii^c7)^^^tcw-r -s. . m 1 comtmmizis\<^xm'^ 

izmt. ^x^'^stcTH I t-Hiiiira^B^-Hio 

M^- K<59B«x-:J'*^«lc:#/i>iiS i: V^^^^$:«ffl 

[ 0 0 9 2 ] K^tC. 7X:?co:^l6]$r 

lltS^^T 1 7U— A^iOX^A-V (CT;itf 1 2 0^<7) 

mzmLxim^crm^tMmx'hh. mui^ ms^z 
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u- h ^±tf s b \>^':>fmm^mm.ifzma-mLt tt- 

[ 0 0 9 3 ] <ii 2 <^mm<^mM>m 2 (r>mmmmim 
iO'~-i2^mmLxmm-t&. z<^mmmmizi^^m 

I) mi^zmmmt. im<7)-< ^-'jy^x-m^B^e- 
h' t T H 1 1- H <7)irJi^^ mmizmm^^ ^ t ^ wsj 
t-rs. ^<7)^. jii«^«THi^-h'tc«ii^r« 
Mizm^ L . mm^f^<7)&mmz':>\^x b - h 

J; 0 1 T H I ^E- b' ^BBt;? iirT i> i I ^ . 
[0094] 2|s^MJ»StC«Se#«^BfrSia«ia 1 0 

Bt-h'tTH I t-HSr^^fflL/cXdf-Wj ^ft^^ 
^fztbcox-i ■y^ia.m.^^ts. CPU4 i«, z<r)X^ 
•yf^B^OX^ y'f-mmz}m'LX:f-f^y:^m^4 

[0095] t Jt, Sfi^tCti. -eOv-'i^'^/P^ ^ /L-^ 

SS6 i*<:fi-*$$ixTt^.s.. ^<7)jD»iasg6 itcti. ^ai 
[0 0 9 6] PI mi^zmh ^mmB^-vtru i 

-^^S4 3*>/?><^SlJ^ft-§-tCj:oT. t-ra^L^THI 

-^ItLT, Buai<7)lll6c7)jM«<t)«;¥i:|5l«t;. |SI 
-y:Kjf±iz2m'rr>imwv\^:^tm.m^1xh, ^<r> 

X2mw&m<r)n)V7.B<rm&i.i 1 s ossiK$ixTv> 

[0097] ^(7)e^}S>'NVl'X A, B«OiMftt::f£?§: LT 

^i:L-CjQS:iHlS86 JdS:IsIK6 Ui;10B<7) 

x=J-fi^A ■ B.^ >-;><^:U6 2(C|SI*LT2 
|lIgOX3-fi^$:{#o. iDflH£]S§6 Ui2lHlBOX3 
-«#B ■ (J9A:>3tC|5lKBLT5>f U 6 2*-^> 1 HI 

aoxn-fi-^A ' ^-Dfu^mt. ai 2(c«it6<j(c^-r 



fi-§-C ' Sr^^-ri.. ^cOX3-fi^C ' ictl. P I a 

<r>wmzm^\^x mui^^^9- 1 e 4 1 3 

*i:=5r-o7t*im:ft-^C ' {±<>:i'>ru-i'->'^*E2 4<cill^> 
[00 98] ^<JDjnfl:i5llf§6 itiiTt. ai 2{cm^W 

(CS^-r*D< . XTi-th 20<7)X3-^i-^A ' , B ■ <7)rt 
2 4{CjI^, 

[0099] ^(niiJih^ Jo^$nTV%^v%xri-fl-^A 
' «a«B^-Hffl<5Dxrj-fi^i; UT. ^/iJD»:$^l 
fcfi^C ' «TH I ^-Hffl^0X3-fi-^i: LTl-i^- 
J^U2A\.ziiy)mS.^ti.^ >^ 'J^BS;|[P2 6tCjM'?>iX 
■S. CiO^H. lllc7)^SfimMfc(i]filtc. tm^ixx\^ 
^(,^x3-ft^A ■ lw«'3r<aSBt-Kco»rBfili:Ja 
SE^ix/^ft-§-C - \.zm^<TW I ^:-KcoBriiffifc*«« 

[0100] UTtA^'oT. *^JfeJBS{cJ:*i«\ ffl^B 

-H£OtCO-Cl±J>-:.Jt*«. |3I— BHilCfflSBt-Kt 

hT'^*$-»ir-&^i;*^'Tl'^. L7t*^"oT, THI^- 

i^^tgtc^i.. n^-Y<rmmmi^n^^zwr^^Kx 
[ 0 1 0 1 ] ^^c. Hi (ommmcot s t [si«tc. 

tt*^^v^co-C. 'ChIK (m^<r>^'^lzimm^t'cr)&:^n 

-tfogpa) c7)3>'h7Xh (tt{t<7)^$) 3^>'i*)±-r.s.. 

hu-i^a yA-itmm0:<. imc^mmcommi}^^mz 

[ 0 1 0 2 ] ig 2 cr>mtmmizi^%>^mmco 1 o 
tLx. vi com 2 commmm t mj& Ltzm 1 comtmm 

[0103] mU£, #7X^{COl^-C 3|Hl£OSi#fe)M 
SfiSrff^d J:')(cL-Ct>J;l-\ ^cort, 1^1 ElB. H 
2 El aiOj*S(tB#(C(ilS 2 tO|lS£Jg^.(C»i^ . jDSliUgS 

6 iat,f7-f v^t'j 6 2Srffi-jT:, pim^m^-^fzT 

6 1^'f(7)ttmM^-\i:hx.a-m^A' (01 2# 



H:\GetThePatentUP2001 06184 1 .q)c 



.Page.l2 p.f 15 



(12)12001-6184 1 (P2001-65A) 



1 0 1 0 4 ] <^ 3 cr>mm.<7:)mm>m s (^mmmm 5r . 
mmmmi. mm tJt ra« b^- h t t h i ^- f s: 

[ 0 1 0 5 ] Huj^ L/i^ 1 cr,mmmmvi,i. m^b ^- 
H&i/TH I ^- ¥<7)mmm.^m—mm±i,zM.m.Lxm 

[0 1 0 6] 01 3t^^<. sii oiziji-ttmmm 

6 1 Ci. 2[ii@jM^fiiOX3-ft^B ■ <r)^mzy-< y 

-^$ccomM.^7 0 ^mt. i3-n-^B ■ izm^^n^m 
mtLz<r>y-i yi:fm-t?>xoi,z^-ox\>^^, ^ij. 

Cai-tti'SP^^f'ttt^O. Stv-^o^cffl^fxn-^i-^ 
B ' izmt^tih. 

[0 107] zcofzib. 2m<nm^mizm^Ji^-m^ 

VHc:^^4>-a:t,<x«7)T\ Jim:flW)xrj-fi-§-C ■ iztim 
2^^^*^^^, ^cOX3-fi-§-C HI 21c^fL 
/^xn-fi-^A ' tc " $:^'<.;^$^p^L•C^S^E$-^i•/c 
Lcotmmx'ht, ^gP2 8ttt. c:cox3-fi-^c 

[0 108] Zcr>^oi,zl.X^^^tli.m=e-Vcr>ms: 

^tx-miSi^fx^ & t\>yom.<^.i}<h^. zcot^. mm 
^<7)y^ y^^txm^mfi^mi^^miz^j:':>x\,^ 
h<^x\ m^z=^-Y<^%^ti^m^^tLXLt'jt\>^o 

[0109] tea. i^wmz{^.hm^^mm.mt}:^ 
Lfznm^mj[kU'i<r)m^miztm(^i^^(r>Mzm'&^ 



fihi,cnx'l,i^j:<. S«*T$)iitf. ?ftfit«c7)|2H(c 

Zh\,i^mX'$)h. 
[0110] 

TH I ^- HS.irji^B^-F(c-:>v^-C5^^gji=5rj*fi 

[0111] ^tz. ^^mzxix\,i^ ra-xdf-vygiJia 

[HHOSm^tiesfl] 

[01 ] *»Bj<^mi<^ll»6Je®C^-SS^«^BfSia 
[02 ] jl^B^r-H^ir/TH I ^-HTOj^fl^frO 

0. 

[04 ] «i^^Mfta5c7)«iJtOPJ5r^t-«SS7'a-y^0. 
[05] jl^B^-KtTH I^:-H^■flfffl■rSX^A' 
[06] a^B^r-FfcTH I ^-FS-efffl-T'S.^^A' 
[07] |ai-t-^cO®®±lZ|BlB${c*^$^x/i51SB 
[08] jl;^B^-Fi;THI^-K^«ffl L-i^cX^f^ 

yizinf&m^mm(yu-j^n<7)m^mm) <7)^m 

[09 ] ffl^B K t TH I FSrfJfffl L/iXdf A- 

[01 0] *^HB<^l|2co^?^®l;j^SS#S5^BrSI 
[011] yNVUx-f y)^-iyB ymz^hW&L¥m.<r))^ 
[012] m2<r>mmmmiztH'rh^Vl':x.^ y/^s-V^ 

ym,z^him.m<^^mm-i>m^m. 
[013] ^-^mcom3c^m:mmmi.ziiifh^vi-x->i y 
^<-i^3ymizmi>tmmiPi:mm-ti>imm. 

1 1 ^-^*f* 

1 3 s^^ro-:f (inft^s. gfi^s. m^m^ 
^ 1 st-f IS 2 oiMfi#s. m 1 ai/'^ii 2 <^fi 
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14 tif^JLJlyh 

14D ^-Vmt^:^^ -y^ 

2 1 m'smMmm (mm^m. ai«ft#s, m i ri/ 
2 2 m^m^m^ (^ft#K, m^m^&. m i sx/ 
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